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 
 VDQGEODVWLQJDFLGHWFKLQJSDVVLYDWLRQ     
 DFLGHWFKLQJ     
 DFLGHWFKLQJSDVVLYDWLRQ     
 VDQGEODVWLQJDFLGHWFKLQJ   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 DFLGHWFKLQJ     
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 VDQGEODVWLQJDFLGHWFKLQJSDVVLYDWLRQ     
 DFLGHWFKLQJ     
 DFLGHWFKLQJSDVVLYDWLRQ     
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
 VDQGEODVWLQJDFLGHWFKLQJSDVVLYDWLRQ     
 DFLGHWFKLQJ     
 DFLGHWFKLQJSDVVLYDWLRQ     
 VDQGEODVWLQJDFLGHWFKLQJ     
 VDQGEODVWLQJDFLGHWFKLQJSDVVLYDWLRQ     
 DFLGHWFKLQJ     
 DFLGHWFKLQJSDVVLYDWLRQ     
 VDQGEODVWLQJDFLGHWFKLQJ     
 VDQGEODVWLQJDFLGHWFKLQJSDVVLYDWLRQ     
 DFLGHWFKLQJ     
 DFLGHWFKLQJSDVVLYDWLRQ     
 FRQWUROVDPSOHWXUQHG     
 FRQWUROVDPSOHVDQGEODVWHG     
7KHLQIOXHQFHRIVXUIDFHPRGLILFDWLRQSURFHGXUHRQVXUIDFHURXJKQHVVDQGWRSRJUDSK\ZDVDQDO\]HGDQGUHSRUWHG
HOVHZKHUH >@ 3UHVHQW SDSHU LV IRFXVHG RQ VXUIDFH K\GURSKLOLF SURSHUWLHV HQKDQFHPHQWV GHPRQVWUDWHG E\ LWV
ZHWWDELOLW\ LPSURYHPHQWPHDVXUHGE\ WKHGHFUHDVLQJRI FRQWDFW DQJOHTF$IWHU LQLWLDO&1& WXUQLQJ WKH VDPSOHV
H[KLELW D UHODWLYHO\JRRGZHWWDELOLW\KDYLQJDFRQWDFWDQJOHTFRI 7DEOHDQG)LJ%XW WKHVH VXUIDFHV
DUHQ¶W SURSHU IURP WKH SRLQW RI YLHZ RI VXUIDFH PRUSKRORJ\ >@ 5HYLHZ VWXGLHV > @ UHYHDOHG WKDW D JRRG
RVVHRLQWHJUDWLRQ UHTXLUHV D SURSHU VXUIDFH WRSRJUDSK\ ZLWK PLFURSRUHV  PP RSHQHG RQ WKH VXUIDFH DQG D
VXUIDFH URXJKQHVV 5D LQ  PP UDQJH ,Q WKHVH PLFURSRUHV RVWHREODVWV DQG VXSSRUWLYH FRQQHFWLYH WLVVXH FDQ
PLJUDWHE\WKLVHQKDQFLQJPHGLFDOLPSODQWVELRDGKHVLRQ
%\VDQGEODVWLQJWKHVXUIDFHPRUSKRORJ\LVHQKDQFHGEXW WKHSURFHVVLVGHWULPHQWDORQZHWWDELOLW\2XUUHVXOWV
VKRZDQLQFUHDVHRIFRQWDFWDQJOHDIWHUVDQGEODVWLQJWR7DEOHDQG)LJWKLVEHLQJWKHKLJKHVWYDOXHIRU
SUHVHQWVHWRIH[SHULPHQWV6DQGEODVWHGVXUIDFHKDVWKHORZHVWK\GURSKLOLFSURSHUWLHVFRPSDUHGZLWKWXUQHGVXUIDFHV
RUPRGLILHGVXUIDFHV%\DSSO\LQJWKHDFLGHWFKLQJSURFHGXUHRQVDQGEODVWHGVXUIDFHVWKHZHWWDELOLW\LVLPSURYHG
7KHSURFHVVRIDFLGHWFKLQJLVDYHU\FRPSOH[RQHEHLQJLQIOXHQFHGE\WKHWLWDQLXPR[LGHOD\HUIURPWKHVXUIDFHRI
WKHPDWHULDO$OVRHWFKLQJSURFHGXUHPD\FUHDWHWLWDQLXPKLGULGHV7L+7L+7L+RUFRPELQDWLRQVLQDGGLWLRQWR
WKHWLWDQLXPR[LGH7KHLQIOXHQFHRIWLWDQLXPKLGULGHVLVPDLQO\XQNQRZQ2XUUHVXOWVVKRZWKDWWKHEHVWK\GURSKLOLF
SURSHUWLHVDUHH[KLELWHGDIWHUVXUIDFHPRGLILFDWLRQE\VDQGEODVWLQJIROORZHGE\DFLGHWFKLQJDW&IRUKRXUV
ZKHUHZHPHDVXUHGDTFRI7DEOHDQG)LJ





)LJ:HWWDELOLW\RIWXUQHGVDPSOHVDQGEODVWHGVDPSOHDQGVDQGEODVWHGDQGDFLGHWFKHGVDPSOH7L$O9VXUIDFHVVKRZLQJWKH
HQKDQFHPHQWRIVXUIDFHK\GURSKLOLFSURSHUWLHVE\VXUIDFHPRGLILFDWLRQSURFHGXUH
VDPSOH VDPSOH VDPSOH
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*RRGZHWWDELOLW\ZDVIRXQGDOVRRQVDPSOHVSUHSDUHGE\VDQGEODVWLQJIROORZHGE\DFLGHWFKLQJDW&IRU
KRXUV TF DQGDW& IRUKRXUV TF 7KHVHVXUIDFHPRGLILFDWLRQSURFHVVHV±VDQGEODVWLQJ
IROORZHGE\DFLGHWFKLQJDOORZVDOVRWKHGHYHORSPHQWRISURSHUVXUIDFHPRUSKRORJ\GHWDLOHGUHVXOWVRQWKLVDVSHFW
EHLQJUHSRUWHGE\XVHOVHZKHUH>@
)URP7DEOHZHFDQDQDO\]HDQGFRQFOXGHZKLFKLVWKHLQIOXHQFHRISURFHVVSDUDPHWHUVRQFRQWDFWDQJOH)RU
HDFKVHWRISURFHVVSDUDPHWHUVZHDUUDQJHWKHGDWDIURPORZHVWFRQWDFWDQJOHDQGWKXV WKHPRVW IDYRUDEOH WRWKH
KLJKHVW
7DEOH7KHLQIOXHQFHRISURFHVVSDUDPHWHUVRQFRQWDFWDQJOH
3URFHVVSDUDPHWHUV 3URFHVVVWHSV$(±DFLGHWFKLQJ6%±VDQGEODVWLQJ3±SDVVLYDWLRQ
&RQWDFWDQJOHTF>@
7HPSHUDWXUH
7>&@
7LPH
W>K@
&RQWDFWDQJOHGHFUHDVLQJ
ORZHVWKLJKHVW
q&  $(3 $( 6%$( 6%$(3
     
  6%$( $(3 $( 6%$(3
     
  6%$( $( $(3 6%$(3
     
q&  6%$( $( $(3 6%$(3
     
  $(3 6%$( $( 6%$(3
     
q&  $(3 6%$( $( 6%$(3
     
  6%$(3 $( 6%$( $(3
     

7KH UHVXOWV VKRZ WKDW ZKHQ WKH DFLG HWFKLQJ LV SHUIRUPHG DW q& WKH LQIOXHQFH RI VDQG EODVWLQJ EHIRUH DFLG
HWFKLQJLVEHQHILFLDORQZHWWDELOLW\ZKHQZHXVHGORQJFRUURVLRQGXUDWLRQVKRXUVDQGKRXUV7KHTFLV
FRPSDUHG WR  DW  KRXUV DQG  FRPSDUHG WR  DW  KRXUV8VLQJ VKRUW DFLG DWWDFN WLPHV  KRXUV WKH
FRQWDFW DQJOH LV KLJKHU LQ WKH FDVH RI VDPSOHV WKDWZHUH VDQG EODVWHG FRPSDUHVZLWK WKRVHZLWKRXW VDQG EODVWLQJ
SURFHVVLQJVWHSTFLVFRPSDUHGWR
&RPSDULQJWKHHYROXWLRQRIFRQWDFWDQJOHZLWKWKRVHRIURXJKQHVVDQGPDVVORVWZHFDQVD\WKDWDWVKRUWSURFHVV
WLPHWKHUHLVDJRRGVLPLODULW\EHWZHHQWKHP7KLVPHDQVWKDW WKHVDPSOHVWKDWH[KLELWHGORZURXJKQHVVDQGPDVV
ORVV KDYH DOVR ORZ FRQWDFW DQJOH$W ORQJ SURFHVV WLPHV WKLV VLPLODULW\ LQ HYROXWLRQ LV ORVW DQGZHPHDVXUHG WKH
ORZHVW FRQWDFW DQJOH LQ WKH FDVHRI VDPSOHVZLWK URXJKQHVVKLJKHU WKDQRWKHUV )RU H[DPSOH DW KRXUVRI DFLG
DWWDFN WKH ORZHVWTF LV IRU WKH VDPSOHZLWK WKHKLJKHU5D6RZHFDQFRQFOXGH WKDW WKHUH LVQRGLUHFWDQGVLPSOH
LQIOXHQFHRI5DRQFRQWDFWDQJOHWKHZHWWDELOLW\EHLQJLQIOXHQFHGE\DFRPSOH[RIFKDQJHVLQFKHPLVWU\RIVXUIDFH
VXUIDFHHQHUJ\DQGUHVLGXDOVWUHVVHVWKDWFDQOHDGWRDFKDQJHIURPDK\GURSKRELFVXUIDFHWRDK\GURSKLOLFRQH
7KHVDPHJRRGLQIOXHQFHRIVDQGEODVWLQJLVH[KLELWHGE\WKHVDPSOHVSUHSDUHGDWq&EXWWKHHQKDQFHPHQWRI
ZHWWDELOLW\LVORZHUWKDQLQWKHFDVHRIVDPSOHVSUHSDUHGDWq&ZLWKORQJDFLGHWFKLQJWLPHV
,QWKHFDVHRIVDPSOHVSUHSDUHGDWq&WKHLQIOXHQFHRIVDQGEODVWLQJLVQRWVRFOHDUWKHFRQWDFWDQJOHVDUHKLJK
XQIDYRUDEOH IURP WKH SRLQW RI YLHZRI D JRRGZHWWLQJ0RUH RI WKDW DW WKLV WHPSHUDWXUH WKH SKHQRPHQD RI DFLG
VROXWLRQHYDSRUDWLRQOHDGVWRDQLQFUHDVHRQLWVFRQFHQWUDWLRQDQGDSRRUFRQWURORIWKHDFLGDWWDFNSURFHVVVRLWLV
DGYLVDEOHWRDYRLGZRUNLQJDWWKLVKLJKWHPSHUDWXUH
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$WKLJKWHPSHUDWXUHVq&DQGq&WKHUHLVQRVLPLODULW\EHWZHHQHYROXWLRQRIFRQWDFWDQJOHDQGURXJKQHVV
7KLV VKRZV WKDW QRW 5D LV WKH PDLQ SDUDPHWHU WKDW LQIOXHQFHV WKH K\GURSKLOLF SURSHUWLHV RI PRGLILHG VXUIDFHV RI
PHGLFDO LPSODQWV7KHUHVXOWV IURP7DEOHVKRZWKHVDPH LQIOXHQFHRI VXUIDFHPRGLILFDWLRQSURFHGXUHRQFRQWDFW
DQJOH SHUIRUPHG DW q& IRU  KRXUV DV WKH RQH SHUIRUPHG DW q& IRU  KRXUV WKH ORZHVW TF LV IRU 6% $(
SURFHGXUH QH[W IRU$( IROORZHG E\$(3 WKH KLJKHVW EHLQJ IRU 6%$(3 SURFHGXUH$ VLPLODULW\ LV DOVR
VKRZQE\WKHPRGLILFDWLRQSURFHGXUHVSHUIRUPHGDWq&IRUKRXUVDQGSHUIRUPHGDWq&IRUKRXU
7KHSDVVLYDWLRQ WUHDWPHQW OHDGV WRDQ LQFUHDVH LQFRQWDFWDQJOH LQ WKHFDVHRIVDQGEODVWHGVDPSOHV H[FHSW WKH
SURFHGXUHGHYHORSHGDWq&IRUKRXUV DQGDSSHDUV WRKDYHQRFOHDUDQG VLJQLILFDQW LQIOXHQFH LQ WKHFDVHRI
VDPSOHVZLWKRXW VDQGEODVWLQJ2XU UHVXOWV VKRZ WKDWZKHQDFLGDWWDFN LVSHUIRUPHGDW DFHUWDLQ WHPSHUDWXUH WKH
ZHWWDELOLW\LVHQKDQFHGLQWKHFDVHRIVDPSOHVFRUURGHGIRUORQJHUGXUDWLRQV,QWKHFDVHRIWKHVXUIDFHPRGLILFDWLRQ
SURFHGXUHE\VDQGEODVWLQJDQGDFLGHWFKLQJZKLFKLV WKHPRVWIDYRUDEOHIURPVXUIDFHPRUSKRORJ\SRLQWRIYLHZ
WKLVHQKDQFHPHQWLVVKRZQE\WKHIROORZLQJUHVXOWVDWq&TFLVGHFUHDVLQJIRUKKKDWq&
TF LV GHFUHDVLQJ  IRU  K K  DQG DW q& TF LV GHFUHDVLQJ  IRU K K7KH EHVW UHVXOWV RQ
HQKDQFLQJWKHK\GURSKLOLFSURSHUWLHVRIWKHVXUIDFHDUHIRUVDQGEODVWLQJDQGDFLGHWFKLQJSURFHGXUHVSHUIRUPHGDW
q&IRUKRXUVTF DQGDWq&IRUKRXUVTF 
7KHLQIOXHQFHRIVXUIDFHPRGLILFDWLRQSURFHGXUHRQFRQWDFWDQJOHFDQEHDQDO\]HGXVLQJWDEOHVQRWVKRZQKHUH
DQG)LJDQG,QWKHWDEOHVWKHUHVXOWVZHUHDUUDQJHGLQWKHRUGHULQZKLFKFRQWDFWDQJOHLVLQFUHDVLQJDQGLQWKH
VDPHZD\ LQ WKH ILJXUHV IRU$(DQG6%$(%\ WKLVZH FDQ FRQFOXGHZKLFK DUH WKHGLIIHUHQFHV LQ HQKDQFLQJ
ZHWWDELOLW\IRUGLIIHUHQWSURFHGXUHVDQGZKLFKLVWKHEHVWFRPELQDWLRQRISURFHVVSDUDPHWHUVIRUHDFKSURFHGXUH
5HJDUGLQJDFLGHWFKLQJSURFHGXUHSHUIRUPHGRQDOOVDPSOHVWKHUHVXOWVVKRZWKDWWKHFRQWDFWDQJOHLVKLJKHUWKDQ
WKHFRQWDFWDQJOHRQWKHVDPSOHVDIWHUWXUQLQJTF IRUFRQWUROVDPSOHWXUQHG&67)LJXUHVKRZVWKDWE\
LQFUHDVLQJWKHWLPHRIDFLGHWFKLQJWKHFRQWDFWDQJOHLVGHFUHDVLQJ,QFUHDVLQJWKHWHPSHUDWXUHRIDFLGHWFKLQJOHDGV
WRDQLQFUHDVHLQFRQWDFWDQJOH7KHYDOXHVIRUFRQWDFWDQJOHDWGLIIHUHQWSUHSDUDWLRQSDUDPHWHUVDUHQ¶WWRRGLVSHUVH
WRDQGWKHUHLVQRVLPLODULW\LQHYROXWLRQEHWZHHQFRQWDFWDQJOHDQGURXJKQHVV
%\DSSO\LQJDSDVVLYDWLRQWUHDWPHQWDIWHUDFLGHWFKLQJLQRUGHUWRVWDELOL]HWKHWLWDQLXPR[LGHOD\HUIRUPHGRQWKH
VXUIDFHWKHUHVXOWV)LJVKRZWKDWWKHUHLVDUHODWLYHO\ORZLQIOXHQFHRQFRQWDFWDQJOH7KHLQIOXHQFHRIWLPHDQG
WHPSHUDWXUHRQFRQWDFWDQJOHH[KLELWHGDIWHUDFLGHWFKLQJLVPDLQWDLQHGDIWHUSDVVLYDWLRQ

)LJ7KHLQIOXHQFHRISURFHVVSDUDPHWHUVRQFRQWDFWDQJOHIRUDFLGHWFKLQJ$(DQGDFLGHWFKLQJIROORZHGE\SDVVLYDWLRQ$(3VXUIDFH
PRGLILFDWLRQSURFHGXUHVVKRZLQJWKHHQKDQFHPHQWRIZHWWDELOLW\E\LQFUHDVLQJWKHWLPHDQGGHFUHDVLQJWKHWHPSHUDWXUHRIWKHDFLGHWFKLQJ
6DQGEODVWLQJLQGXFHVFKDQJHVLQVXUIDFHZHWWDELOLW\ WKHFRQWDFWDQJOHLVKLJKHUWKDQDIWHU WXUQLQJTF 
IRUFRQWURO VDPSOH VDQGEODVWHG&66%FRPSDUHGZLWKTF  IRUFRQWURO VDPSOH WXUQHG&67$FLGHWFKLQJ
SURFHGXUH HQKDQFHV QRW RQO\ WKHPRUSKRORJ\RI WKH VXUIDFH EXW DOVR LWVZHWWDELOLW\ LQGXFLQJ FKDQJHV LQ VXUIDFH
FKHPLVWU\ UHVLGXDO VWUHVVHV DQG VXUIDFH HQHUJ\ 2XU UHVXOWV VKRZ ORZ FRQWDFW DQJOHV IRU 6%  $( SURFHGXUH
SHUIRUPHGDWUHODWLYHO\ORZWHPSHUDWXUHVDQGORQJSURFHVVWLPHV)LJ%\FRUURVLRQLQGXDODFLGEDWKDW&IRU
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KRXUVRUKRXUVRUDW&IRUKRXUVRXUPRGLILHGWLWDQLXPEDVHGVXUIDFHVIRUPHGLFDOLPSODQWVH[KLELWWKH
EHVWFRQWDFWDQJOH

)LJ7KHLQIOXHQFHRISURFHVVSDUDPHWHUVRQFRQWDFWDQJOHIRUVDQGEODVWLQJIROORZHGE\DFLGHWFKLQJ6%$(DQGVDQGEODVWLQJIROORZHGE\
DFLGHWFKLQJDQGSDVVLYDWLRQ6%$(3VXUIDFHPRGLILFDWLRQSURFHGXUHVVKRZLQJWKHHQKDQFHPHQWRIZHWWDELOLW\E\LQFUHDVLQJWKHWLPHDQG
GHFUHDVLQJWKHWHPSHUDWXUHRIWKHDFLGHWFKLQJ
)LJXUH  VKRZV WKDW E\ LQFUHDVLQJ WKH WLPH RI DFLG HWFKLQJ WKH FRQWDFW DQJOH LV GHFUHDVLQJ ,QFUHDVLQJ WKH
WHPSHUDWXUH RI DFLG HWFKLQJ OHDGV WR DQ LQFUHDVH LQ FRQWDFW DQJOH 7KH YDOXHV IRU FRQWDFW DQJOH DW GLIIHUHQW
SUHSDUDWLRQSDUDPHWHUVDUHUHODWLYHO\GLVSHUVHGWRDQGWKHUHLVQRVLPLODULW\LQHYROXWLRQEHWZHHQFRQWDFW
DQJOHDQG URXJKQHVV%\DSSO\LQJDSDVVLYDWLRQ WUHDWPHQW DIWHU VDQGEODVWLQJDQGDFLGHWFKLQJ WKH UHVXOWV )LJ
VKRZWKDWWKHFRQWDFWDQJOHLVLQFUHDVHG7KHLQIOXHQFHLVKLJKHURQWKHVDPSOHVSUHSDUHGDWORZWHPSHUDWXUHV
)LJXUHSUHVHQWVWKHVFDQQLQJHOHFWURQPLFURJUDSKVFROOHFWHGIURPWKHVXUIDFHVWKDWH[KLELWVWKHORZHVWFRQWDFW
DQJOH VDPSOH DQG WKHKLJKHVW FRQWDFW DQJOH VDPSOH 6DPSOHZDVSUHSDUHGE\ VDQGEODVWLQJ DQG DFLG
HWFKLQJ DW & IRU  KRXUV DQG VDPSOH ZDV SUHSDUHG E\ VDQG EODVWLQJ DFLG HWFKLQJ DW & IRU  KRXU
IROORZHGE\SDVVLYDWLRQ
D E
)LJD6(0PLFURJUDSKRIVDPSOH±VDQGEODVWHGDQGDFLGHWFKHGLQDPL[WXUHRI+62+&ODW&IRUKRXUVVKRZLQJDQ
HQKDQFHGPRGHUDWHO\URXJKVXUIDFHWRSRJUDSK\E6(0PLFURJUDSKRIVDPSOH±VDQGEODVWHGDFLGHWFKHGLQDPL[WXUHRI+62+&O
DW&IRUKRXUDQGSDVVLYDWHGLQ+12DWURRPWHPSHUDWXUHIRUPLQVKRZLQJDPRGHUDWHO\URXJKVXUIDFHWRSRJUDSK\
VHFRQGDU\HOHFWURQVLPDJHVPDJQLILFDWLRQ;WLOWDQJOH
%RWK VDPSOHVSUHVHQW DPRGHUDWHO\ URXJK WRSRJUDSK\ RQ VDPSOH WKHUH DUHPRUHPLFURSRUHVRSHQHG LQ WKH
VXUIDFH(YHQWKHURXJKQHVVLVORZHULQWKHFDVHRIVDPSOH5D FRPSDUHGZLWKVDPSOH5D LWV
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ZHWWDELOLW\ LV PXFK ORZHU TF    FRPSDUHG ZLWK TF    ,Q WKHVH FRQGLWLRQV VHHPV WKDW WKH PDLQ
LQIOXHQFH RQ VXUIDFH K\GURSKLOLF SURSHUWLHV GRHVQ¶W FRPH IURP URXJKQHVV DQG VXUIDFH WRSRJUDSK\ EXW IURP LWV
FKHPLVWU\VXUIDFHHQHUJ\DQGUHVLGXDOVWUHVVHV%DVHGRQRXUFXUUHQWUHVXOWVRQWLWDQLXPEDVHGPRGLILHGVXUIDFHVIRU
PHGLFDOLPSODQWVIXWXUHUHVHDUFKHVRQSUHSDUDWLRQSURFHVVDQGFRPSOH[LQYLWURDQGLQYLYRFKDUDFWHUL]DWLRQRIVDQG
EODVWHGDQGDFLGHWFKHGDFWLYHW\SHRIVXUIDFHV6/$DFWLYHDUHSODQQHG
&RQFOXVLRQV
:HIRXQG WKDWSUHSDUDWLRQSURFHVVRIPHGLFDO LPSODQWV LQIOXHQFHVQRWRQO\ WKHPRUSKRORJ\RI WKH VXUIDFHEXW
LQGXFHVFKDQJHV LQZHWWDELOLW\7KH LQIOXHQFHRI VDQGEODVWLQJRIPHGLFDO LPSODQWVSULRU WRDFLGHWFKLQJ LQDGXDO
EDWKRI+62QDQG+&OQDW ORZWHPSHUDWXUH&RQFRQWDFWDQJOHZDVIRXQG WREHEHQHILFLDOZKHQ
XVLQJ ORQJDFLGHWFKLQJ WLPHVKDQGK,QFUHDVLQJ WKHSURFHVV WLPH IRUDFLGHWFKLQJ OHDGV WRDGHFUHDVH LQ
FRQWDFWDQJOHZKLFKLVDGHVLUHGUHVXOW,QFUHDVLQJWKHWHPSHUDWXUHRIDFLGHWFKLQJEDWKOHDGVWRDQLQFUHDVHLQFRQWDFW
DQJOH WKXVGHFUHDVLQJ WKHZHWWDELOLW\7KHSDVVLYDWLRQ WUHDWPHQWRIPHGLFDO LPSODQWVSHUIRUPHG LQ+12DW
URRP WHPSHUDWXUH IRU  PLQ OHDGV WR DQ LQFUHDVH RI FRQWDFW DQJOH RQ VDQG EODVWHG VXUIDFHV ORZHULQJ WKH
K\GURSKLOLF SURSHUWLHV RI VXUIDFHV DQGGRHVQRW LQIOXHQFH VLJQLILFDQWO\ WKH FRQWDFW DQJOHRQ VXUIDFHZLWKRXW VDQG
EODVWLQJWUHDWPHQW7KHEHVWSUHSDUDWLRQSURFHGXUHLQWHUPVRIZHWWDELOLW\PHDVXUHGE\FRQWDFWDQJOHZDVIRXQGWR
EHVDQGEODVWLQJIROORZHGE\DFLGHWFKLQJLQDERYHPHQWLRQHGGXDODFLGEDWKDW&IRUKRXUV,QWKLVFDVHZH
PHDVXUHGDFRQWDFWDQJOHRIVKRZLQJJRRGK\GURSKLOLFSURSHUWLHV7KHVDPSOHVSUHSDUHGE\XVLQJWKLVSURFHGXUH
SUHVHQWVDSURSHUPLFURURXJKVXUIDFHWRSRJUDSK\ZLWKOHVVWKDQPPPLFURSRUHVRSHQHGRQWKHVXUIDFHUHTXLUHG
E\DJRRGRVVHRLQWHJUDWLRQ
$FNQRZOHGJHPHQWV
3UHVHQW UHVHDUFKZRUN LV D SDUW RI UHVHDUFKSURMHFW31,,373&&$ ³1DQRVWUXFWXUHG VXUIDFHV IRU
HQKDQFHPHQW RI RVVHRXV LQWHJUDWLRQ RI WLWDQLXP LPSODQWV´ FRRUGLQDWHG E\8QLYHUVLW\ RI0HGLFLQH DQG3KDUPDF\
7LUJX0XUHV7KH7L$O9VXEVWUDWHVZHUHVXSSOLHGE\6&3URFDP65/7LUJX0XUHV6(0FKDUDFWHUL]DWLRQZDV
SHUIRUPHGDW3K\VLFVRI7KLQ)LOPVUHVHDUFK ODERUDWRU\RI6DSLHQWLD8QLYHUVLW\)DFXOW\RI7HFKQLFDODQG+XPDQ
6FLHQFHV7LUJX0XUHV6RPHSDUWVRISUHVHQW UHVHDUFKZHUH VXSSRUWHGE\3HWUX0DLRU8QLYHUVLW\ UHVHDUFKFHQWUH
$GYDQFHG7HFKQRORJLHVRI'HVLJQDQG$VVLVWHG0DQXIDFWXULQJ7$3)$
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